and structures for the protection of military vehicles will be described briefly.
Introduction
Military combat vehicles are the most targeted objects on the battlefield. They are very useful for the military when performing different tasks with a high degree of risk. Armoured vehicles provide military protection for various threats (bullets, shells, shrapnel, fragments), offer increased mobility on the ground and assure the efficiency of a remote controlled weapon station, which enable the military to detect and fire on target. In what concerns the personal protection, it was noticed that the armour is not the safest way of defense, compared to hiding the vehicle itself from the eyeshot of the enemy. Most missions are performed during the night, which provides a simple protection with no cost in the visual spectrum.
longer safe once high-performance optical devices emerged, that allowed observation and firing on target in both visible (VIS) and infrared (IR) spectrum. IR concept covers a wide range within the electromagnetic spectrum: the lower limit is the visible and the upper limit is given by the microwaves. The unaffected portions are often referred to as atmospheric transmission windows, which can be classified as follows [8] :
• Near infrared -NIR: 0,7 -1 µm;
• Short-wavelength infrared -SWIR: 1 -3 µm; • Mid-wavelength infrared -MWIR: 3 -5 µm; • Long-wavelength infrared -LWIR: 8 -14 µm.
However, this kind of protection is no DOI: 10.1515/kbo-2015-0123
To cover the whole area, the more general term "multispectral" is used. As these optical devices are constantly upgrading, various pyrotechnic products are developed in the same time to eliminate the advantage. These are generally called countermeasure pyrotechnic systems, which by definition can be described as a measure against another measure. A pyrotechnic system represents a set of components and is based on a pyrotechnic composition, defined as a mixture of oxidizer, fuel and binder, and a mechanical system for specific operational functions. Currently, the utility of smoke screening is widely appreciated, being regarded as an effective countermeasure against laser or infrared detection activities. The importance of screening measures is sustained by the widespread use of thermal sensors, which are often exceeding the concealing actions. Reconsidering the purpose of screening, researchers focused on developing systems to limit the possibility of distance detection by the enemy, through infrared and laser based means. Based on the weapon system which includes a grenade launcher, it was developed a modular launcher (multiple launch tubes), which is fixed on military vehicles. This has led to the development of an obscuration smoke system that is based on multispectral smoke grenade which provides protection for the military vehicles by generating a smoke screen between the vehicle and the enemy. The generated smoke screen provides multispectral protection of combat vehicle against enemy detection and enables the vehicle to move away in time from the dangerous area.
Definition of threat. Definition of target
To develop a system that meets the needs on the battlefield, two essential factors that represent the input of the system design must be known: -Threat: is the factor that triggers an attack on an object, which become a target, the first action consisting in target detection. This threat is defined by the enemy force attack that is using weapon systems and observation devices; -Target: is the element facing the threat. It is noticeable that, depending on the position and strength of each opponent in the battlefield, the two elements can turn from target into threat and reverse, leading to the development of threat resistant systems, making possible to switch from offensive to defensive. Since the optoelectronic systems currently used allow observing and aiming targets in VIS and IR spectrum, the surface-to-surface and air-to-surface missiles were equipped with infrared guiding systems in order to hit targets. Thus, the main purpose of the obscurant systems is to generate an infrared screening cloud between target and threat in order to enhance the survivability of the vehicle (figure 1). 
Realizing and organizing the countermeasure systems
Creating, organizing and installing the smoke grenade launcher on the vehicle represent the elements that describe a pyrotechnic countermeasure system and determine its proper functioning.
Generally, a pyrotechnic obscurant system consists of two main components: a smoke grenade launch facility and a payload (smoke grenades). The launch facility ( figure 3 ) is also composed of two assemblies: the launcher and the control panel. The mount provides electrical contact for electric initiation of grenades and is connected via the control box, located inside the vehicle at the commander station. The control box allows launching one grenade at a time or in salvo. Tubes can be independent or combined ( figure 5 ). In the case of independent tubes, the electrical contact is built inside the tube and the connection between them is directly through the fixing plate and can have different configurations (figure 6). These options are usually installed on the tank turret, because they require greater gripping surface.
1. Launcher; 2. Control panel. 
Design variations
The countermeasure pyrotechnic systems vary on each manufacturer, and are in a continuous development. Depending on the market requirements and types of military vehicles, these systems have been developed for various calibres like 40 mm, 66mm, 76mm, 80 mm (table 1) [3] , [4] , [5] . -rapid, large obscurance, 360 o degrees cover; -effective during movement; -multispectral effectiveness; -independent on terrain and environment -possibility of independent use; -use within a modern weapon station; -protection of buildings/objects; -camp defense.
Conclusions
Throughout the summarised information, this article highlights the need of countermeasure systems and their effectivness on the battlefield, as witnessed by the increasing number of models and design solutions emmerging on the international market.
